Energy production is a key sector of the Slovak national economy. Its main objectives and priorities are listed in the strategic document called "The Action Plan for Energy Policy up to 2035 with a perspective to 2050". Slovakia increases its energy security and sovereignty by introducing low carbon technologies, including renewable energy sources (RES). The greatest technical potential of renewable sources is attributed to biomass. Biomass has a great perspective for heat production in central heating systems, local establishments and households. Biomass can be produced locally and thus it is of great importance for rural development, maintaining agricultural production and hence employment opportunities in rural areas (Brozio et al., 2007) . Growing arable crops and energy crops on agricultural land is influenced by geographical, ecological and climatic conditions, growing technologies and intensification factors (Grundman et al., 2013) . In recent years, the production is also affected by increasingly occurring weather extremes (Mikó et al., 2014) .
Establishing plantations of energy crops and their acceptance by population is often controversial and leads to conflicts of interests among food manufacturers and producers of biomass for energy purposes. Managers often ask how much and what commodities they should produce, who would be the buyer and what will be the profit. Economists are able to express the cost-effectiveness of production costs (Grausová and Čižmárik, 2007) , but they need analyses of production from the biological perspective that predict certain natural values of yields.
The aim of the paper is to compare biomass production of energy plants and selected crops grown on arable land in the south-western Slovakia in 2007-2014, its energy value and the influence of decisive climatic factors on the size of the production.
The paper is a part of an interdisciplinary study of a project aiming at restoring an agricultural farm in order to promote and develop business in a given area.
The site characteristics, data on climatic conditions, biological material, rotation cycles of the fast-growing trees and plants, inputs and outputs in the form of energy value of the aboveground biomass are shown in Table 1 .
In the first part of the analysis, the paper evaluates biomass yield of the fast-growing trees, plants and agricultural crops grown on arable land. The biomass yields Acta Regionalia et Environmentalica 2 Nitra, Slovaca Universitas Agriculturae Nitriae, 2015, pp. 38-43 
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The aim of the paper is to compare biomass production of energy plants and selected crops grown on arable land in the southwestern Slovakia in 2007-2014, its energy value and the influence of decisive climatic factors on the size of the production. The data on yields of dominant crops grown in the agricultural farm were obtained from the statistical data of the farm. Aboveground biomass of willows and poplars was harvested at the end of the harvest cycle. Aboveground biomass of Miscanthus sinensis was harvested in 2010-2014, always in early spring period of the following year. Winter wheat, spring barley and maize grown for silage during the period 2007-2014 provided the lowest yields in 2010 and the highest in 2011 and 2014. The highest energy value was obtained from maize in 2014 (400.66 GJ ha -1 ). The short rotation coppice poplars of Italian provenance yielded biomass with energy value of 951.68 GJ ha -1 year -1 at the end of the first three-year harvest cycle in 2012. The analysis of variance confirmed that there are highly significant statistical differences in the poplar biomass yield among the varieties and individual experimental years. The fast growing willows of Swedish provenance provided aboveground biomass energy value of 868.88 GJ ha -1 year -1 at the end of the first four-year harvest cycle in 2011. The biomass production of the perennial grass Miscanthus sinensis, depending on the growing period, can be expressed by a polynomial trend function. The highest biomass production was obtained in the third growing period (2012) . At the end of the fifth growing period (2014), the yield amounted to 28.60 t ha -1 of the dry aboveground biomass. The energy value of the aboveground biomass of Miscanthus reached 486.20 GJ ha -1 in 2014. Differences in the biomass yield of the Miscanthus genotypes are statistically highly significant in each of the monitored growing periods. The growth and production process of the selected energy species reflect the specificities of soil and climatic conditions of the individual growing periods, as well as the ability of individual species and varieties to provide biomass production in the given conditions. Regression analysis of the produced aboveground biomass of the crops grown in the kolíňany cadastre has not confirmed a statistical dependence in selected climatic parameterss. Material and methods Zuzana JUREKOVÁ et al.
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are expressed in the form of biological yield and its potential energy -gross energy. The data on yields of the dominant crops grown in the farm in kolíňany during 2007-2014 were obtained from the internal statistics of the company.
Measurements of growth parameters of the fastgrowing trees and plants were taken in the years 2007-2014 (willows), 2011-2014 (poplars), 2010-2014 (miscanthus) . The aboveground biomass of willows was harvested in 2011 after the first (four-year) harvest cycle, and poplars in 2013 after the first (three-year) harvest cycle. The aboveground biomass of miscanthus genotypes was harvested during 2010-2014, always in the early spring period of the following year. The biomass harvesting was done manually, using a brush cutter, pruning shears and/or hand saws. The biomass yield (BY) was calculated based on the following formula (Brozio et al., 1984) : The biomass production is understood as a photosynthetic activity of plants (vegetation stand), which is expressed by the amount of the total dry matter, its accumulation and the production of biological yield. The term potential yield and/or potential energy expresses yield (created energy) that corresponds to the maximum utilization of environmental factors.
The energy value of the biomass yield is expressed by gross energy (calorific value) of dry matter unit, the value of which is relatively stable (depending on the content . The major growing period is defined according to Minďaš et al. (2011) by the average daily air temperature T +10 °C, as a period of biomass production of crops demanding higher air temperatures. The large growing period (the period of the year-round biomass production of perennial crops) is defined by biological temperature minimum, average daily air temperature T +5 °C.
The research of the fast-growing energy tree species of the genus Salix and Populus began by establishing a willow plantation in 2007, later in 2009 a poplar plantation was established and in 2010 a plantation of perennial grass Miscanthus sinensis was established at the research site in kolíňany. In the early years, the research focused on the cultivation technologies, density and structure of the stands, planting methods and comparison of the production potential of the species and varieties (Jureková et al., 2011; Demo et al., 2011; Demo et al., 2013a; Milovanović et al., 2012; Prčík, 2013, Demo et al., 2014) .
The paper compares biological yields of the so-called first generation energy resources represented by the dominant agricultural crops ( . In order to evaluate differences in biomass quality of the grown crops, it is important to know their energy values. It is expressed as gross energy of a dry matter unit. The results are shown in Table 3 .
In order to compare gross energy values of the studied species, we will focus on the results obtained in 2008, when the stands of willows began to grow after the cutback. In this period, the energy value was higher in the arable crops, mainly winter wheat and silage maize. In the second and subsequent years, higher values were obtained from the silage maize.
Italian varieties of poplars showed rapid growth and good adaptability to the environment. They reached the maximum value of biomass in 2012 (the last year of the first rotation cycle) ( Table 2 ). The energy value of the biomass was 951.68 GJ ha -1 year -1 Analysis of variance confirmed that the biomass yield of poplars is highly significant between the varieties and the experimental year (Table 5) .
Based on these results and other findings published in a number of papers (Demo et al., 2013b and 2014; Prčík et al., 2014; Prčík and kotrla, 2015) it can be noted that the production process of the fast-growing trees grown in the conditions of southwestern Slovakia is conditioned to species and genotype heterogenity. In terms of biomass production, the miscanthus stand was studied in 2010-2014 ( Table 2 ). The highest biomass increases recorded both miscanthus genotypes in the third growing period (2012), when the average production reached 24.85 t ha -1 , which was an increase by almost 60% compared with 2011. After the fifth growing year (2014), the average production of the stand was 28.60 t ha -1 of dry matter. During the years 2011-2014 (Table 4) , we studied a production of aboveground dry matter of Italian poplar genotypes. The production value was converted into its energy value. We compared the energy values of the produced biomass (dry matter) of the individual poplar genotypes. The studied genotypes may be divided into two groups, based on the average values. The first group includes genotypes Monviso (601.04 GJ ha ) provided a production that is below 600 GJ ha -1 . The difference between the highest (Pegaso) and the lowest average energy value (AF-2) is 9.3% (50.43 GJ ha -1 ). Differences in biomass production of the miscanthus genotypes were statistically highly significant in each studied growing period (Table 5) . Figure 2 shows a high statistical correlation (R 2 = 0.9923) between the growing years and the production of the total miscanthus aboveground biomass.
Results and discussion
The statistical significance of the total above-ground biomass production of Miscanthus in the growing seasons is shown in Figure  2 . It can be stated that the statistical significance (R 2 = 0.9923) is high. Each year the tillering circle of the individuals increases, thus creating space for an increase of the biomass production. 
Figure 2
Polynomial trend function of miscanthus biomass growth in the studied years Zuzana JUREKOVÁ et al.
At the same time, growth parameters such as height and thickness of the stems increase as well. Subsequently, the growth culmination and the stand production will be monitored.
The energy value of the miscanthus aboveground biomass (Table 3) (Mckervey et al., 2008) . In the second stage, the analysis focused on selected climatic factors (annual rainfall and average annual air temperature) that are supposed to have crucial impacts on vegetation. Regression analysis (Table 6 ) of the created aboveground biomass of the studied crops in the cadastre of kolíňany unconfirmed statistical dependence on annual precipitation and annual average air temperatures in each growing period. Regression coefficient of the willow stand was 0.0301. The coefficient of other species had similar trend.
Conclusion
Comparison of the production and energy values of biomass of arable crops and energy plants grown on agricultural land of the selected farm (SUA farm) showed significant differences in productivity and energy value of the product.
The paper compares biological yields of the so-called first generation energy resources represented by the dominant agricultural crops ( . The productivity of the species and its energy value is conditioned by genotype.
The highest increases of aboveground biomass of the perennial grass Miscanthus sinensis were in the third growing year (2012) (in both miscanthus genotypes), when the average production reached 24.85 t ha -1 . It is an increase by almost 60% compared to 2011. After the fifth growing year (2014), the stand reached 28.60 t ha -1 of dry matter. The energy value of the miscanthus biomass was 486.20 GJ ha -1 year -1 in 2014. The growth and production process of the selected energy tree and plant species reflect the specificities of soil and climatic conditions of individual growing periods and the ability to produce biomass in the specific conditions affected by both species and variety heterogeneity.
The comparison of the productivity of agricultural crops and energy trees and plants grown on agricultural land confirmed that the fast-growing trees and plants provide high biomass yields and have high values of gross energy with minimum inputs. They represent renewable resources with long-term perspective and can be grown on unused soils.
The results will be used for the energy assessment of the arable crops and energy plants that will help to make decisions on economic advantages of growing different plant species for energy purposes. 
